| INTRODUCTION
Retroperitoneal soft tissue sarcomas (RPS) are frequently incidental findings on imaging for non-related symptoms or diseases and can grow to a large size in the retroperitoneum before symptoms or signs of abdominal pain, back pain, bowel obstruction or a palpable abdominal mass develop. RPS are rare and account for approximately 12-15% of all soft tissue sarcomas with a mean incidence of 2.7 per million. 1, 2, 3 Therefore the radiologist and clinicians involved in the patients care at presentation may not have experience of the imaging appearances.
Failure to recognize RPS on imaging can lead to inappropriate management in inexperienced centres. This can have catastrophic consequences due to incomplete resections or contamination of the patients peritoneal cavity with tumor which jeopardizes the patients chance of a curative operation. 1, [4] [5] [6] [7] After tumor grade, the long-term survival following RPS resection is most dependent on the completeness of surgical resection. Other important factors are patient age, tumor subtype, tumor size, multifocality, and centralized multidisciplinary management in a specialist sarcoma center. 1, 4, 5, [7] [8] [9] [10] [11] [12] [13] [14] Therefore early referral is advisable.
| DIAGNOSTIC IMAGING TECHNIQUES

| Computed tomography (CT)
CT allows confirmation of site and origin of the mass and often tissue composition ie, lipomatous elements, calcifications or myxoid elements. Particularly where large masses distort anatomy, distinction between peritoneal and retroperitoneal masses can be challenging however displacement of retroperitoneal organs is a useful indicator that a tumor is retroperitoneal. 15, 16 Assessment of local soft tissue infiltration and the relationship to critical neurovascular structures and the presence of metastatic disease are essential for surgical planning. Therefore contrast-enhanced computed tomography (CT) is the most useful primary imaging investigation with the additional benefit of wide availability.
However it has been shown that with the exception of well differentiated liposarcoma and angiomyolipoma, the correct diagnosis of a retroperitoneal mass based on imaging alone is very challenging. 2 Percutaneous core needle biopsy usually confirms the diagnosis and is the gold standard, but rarely lesions are not amenable or high risk for biopsy and the differential diagnosis based on imaging becomes crucial. Multiple needle cores (ideally 4-5) through a solitary skin puncture site should be obtained to allow for histologic and molecular subtyping.
| Magnetic resonance imaging (MRI)
The retroperitoneal route should be the preferred route and the transperitoneal approach only utilized when the tumor is inaccessible for biopsy by the retroperitoneal route. Risk of needle track seeding is minimal and core needle biopsy does not negatively influence the oncological outcome. 22, 23 The transperitoneal approach should be the last resort and only performed after specialist sarcoma multidisciplinary team discussion.
Fine-needle aspiration (FNA) cytology rarely yields diagnostic
information. An open or laparoscopic surgical incision biopsy of a retroperitoneal mass must be strongly discouraged as it requires an unnecessary operation, exposes the peritoneal cavity to contamination by sarcoma, distorts subsequent planes of dissection, may put vital neurovascular structures at risk and may not provide representative diagnostic tissue due to lack of three-dimensional image guidance. 23, 24 In rare circumstances biopsy under endoscopic ultrasound guidance can be used. 25 Grading of STS is one of the most important prognostic factors.
Although grading of most adult STS on biopsies correlates highly with the final grading on the excision specimen, it should be noted that for leiomyosarcomas there is a grade difference of 68%, all cases showing an increase in grade from biopsy to excision specimen. 26 
| DIFFERENTIAL DIAGNOSIS
The most frequent sarcoma subtypes in the retroperitoneum in adults over 55 are well-differentiated liposarcoma (WDL) and dedifferentiated liposarcoma (DDL) (40%) and leiomyosarcoma (LMS) (27%). In younger age groups leiomyosarcoma supercedes liposarcoma. Figure 5 ). The characteristic dumbbell lesion that expands the intervertebral foramina is more easily diagnosed as a neurofibroma.
Some sarcoma subtypes such as synovial sarcoma typically have cystic looking elements and can be mistaken for either abscess or even haematoma. Careful interrogation for solid enhancing elements in combination with correlation with clinical history is paramount but in cases of uncertainty biopsy is essential.
| ASSESSING OPERABILITY AND MINIMUM REPORTING REQUIREMENTS
Patient selection for curative surgery should include an assessment of technical resectability, taking into account tumor biology and behavior, response to treatment and the likelihood of obtaining local tumor control weighed against morbidity of radical resection. 35 Full staging CT including CT thorax is required to assess for the presence of metastatic disease. This is particularly important for patients with leiomyosarcoma where up to 50% have pulmonary metastases at presentation. 31 The aim of surgical resection should be to achieve a macroscopic complete R0/R1 resection and an important aspect of this is patient selection using preoperative imaging. Inadequate preoperative evaluation and planning may lead to inadequate incisions, tumor rupture, incomplete resections, and underestimation of involvement of organs, critical nerves and blood vessels resulting in excessive bleeding, or unplanned organ or nerve damage.
12,13
The tumor size, location, and relationship (ie, adjacent, encasement or invasion) to adjacent viscera, parietal wall, bone, and neurovascular structures must be defined to plan for possible adjacent visceral resection. Multivisceral resection including resection of the ipsilateral kidney and adjacent hemicolon is often required and any abnormality of the contralateral kidney or involvement of the contralateral renal vein should be reported. 22 Multifocality is a poor prognostic sign and should be noted but should not be confused with large tumors consisting of areas of different grade, necrosis, and differentiation. 35 Common causes for nonresectability or contraindications to resectability are bilateral renal involvement, metastases, encasement of the celiac axis, porta hepatis, and superior mesenteric vessels or extensive involvement of bone or spinal cord. 24 For IVC leiomyosarcomas specifically, the extent of inferior vena cava involvement and relationship to the renal and retrohepatic veins and any intraluminal component must also be described. Lumbar vessels and collateral veins in the retroperitoneum can be a source of significant intra-operative blood loss and should be identified on the preoperative CT scan.
Compressive venous effects increase the risk for venous thromboembolism and the pulmonary artery tree should also be assessed for pulmonary embolism.
Possible extension of tumors outside the abdominal cavity through the diaphragmatic hiatus, inguinal canal, sciatic notch or obturator foramen should be described in order for surgical planning to 
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